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therefore, that excelient bread quality is obtained when using this enzyme combination without an emulsiier.

Table 1
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Addition

loaf volume
(ml)

crumb firmness
after 72 hours

(9)

10.

shortening (0%)

shortening (0%)
distilled mono-
glycerides (0.5%)

shortening (0%)
lipase
(2000 U/kg flour)

shortening (0%)
fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)

shortening (0%)
fungal amylase
(90 FAU/kg flour)
hHemicellulase
(105 U/kg flour)
lipase

(2000 U/kg flour)

shortening (3%)

shortening (3%)
distilled mono-
glycerides (0.5%)

shortening (3%)
lipase
(2000 U/kg flour)

shortening (3%)
fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)

shortening (3%)
fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)
lipase

(2000 U/kg flour)

3500
3500

3200

3800

3300

3600
3600

3600

"~ 4050

4100

900
720

950

650

950

710
550

560

450

350

EXAMPLE 2

Baking tests were canied out as described in Example 1. A recipe containing 3% shortening was used throughout

this baking test and crumb firmness of the breads was measured as described in Example 1.
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Table 2 shows the result of the baking test using various emulsifiers and enzyme combinations. Superior bread
quality is obtained when adding a combination of amylase, hemicellulase and lipase. This Example demonstrates that
bread improvers containing this enzyme combination have befter performance than bread improvers containing conven-
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tional emulsifiers fike SSL, DATA-esters or monoglycerides.

Table 2

Addition

loaf volunme

(ml)

crumb firmness
after 72 hours

(9)

fungal amylase

(30 FAU/kg flour)
hemicellulase

(35 U/kg flour)
distilled mono-
glycerides (0.15%)

fungal amylase

(90 FAU/kg flour)
hemicellulase

(105 U/kg flour)
distilled mono-
glycerides (0.45%)

fungal amylase
(30 FAU/kg flour)
hemicellulase
(35 U/kg flour)
SSL (0.1%)

fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)
SSL (0.3%)

fungal amylase
(30 FAU/kg flour)
hemicellulase

(35 U/kg flour)
DATA-ester (0.1%)

fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)
DATA-ester (0.3%)

fungal amylase
(30 FAU/kg flour)
hemicellulase

(35 U/kg flour)
lipase

(1000 U/Kkg flour)

fungal amylase
(90 FAU/kg flour)
hemicellulase
(105 U/kg flour)
lipase

(3000 U/kg flour)

3700

3900

3850

3950

3950

4000

3900

4100

580

400

520

415

500

410

450

320
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EXAMPLE 3

Breads were baked with variable amounts of shortening and enzyme combination comprising fungal amylase (S0
FAU/kg flour), hemicellulase (105 U/kg flour) and fipase (3000 U/kg flour). The results (see Table 3) show that the amount
of shortening in the recipe is critical for obiaining the desired bread quality. Best resulls are obtained when using high
levels of shortening, whereas solid shortening gives better results than liquid oil.

Table 3
Addition loaf volume (mf) | crumb firmness after 72 hours (g)
1. shortening (0%) 3250 900
2. shortening (1%) 3300 450
3. soy bean oit (1%) 3400 790
4. shortening (3%) 4100 350
5. shortening (5%) 4050 330

EXAMPLE 4

White pan bread was prepared according to the following recipe for a sponge and dough process:

Sponge | Flour 70%
Yeast 2%
Yeast food 03%
Water 38.5%

Dough | Flour 30 %
Water 16.5%
Sugar 5%
Salt 2%
Millkpowder | 4%
Shortening 5%

The sponge was prepared by mixing the ingredients into a dough using a Kemper spiral mixer (380 rotations at
speed 1 followed by 700 rotations at speed 2). After a sponge fermentation of 4 hours at 28°C the sponge was returned
into the mixer bowt, all of the dough ingredients were added and mixed into a dough (280 rotations at speed 1 followed
by 700 rotations at speed 2 in the Kemper spiral mixer).

The dough of 29°C temperature was divided immediately after mixing into pieces of 620 g which were proofed during
25 minutes at 31°C, moulded, panned, proofed for 65 minutes at 43°C and baked for 25 minutes at 190°C. Crumb
firmness was measured after 3 days storage according to the procedure described in Example 1. The results (Table 4)
show that superior bread quality is obtained in a sponge and dough process, when adding a combination of lipase,
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hemicellulase and amylase at this dough site.

Table 4

Addition (at dough site) foaf volume (ml) | crumb firmness after 72 hours (g)
1. fungal amylase (112.5 FAU/kg flour) 2875 530
2. tungal amylase (112.5 FAU/Kg flour) distiled 2870 440
monoglycerides (0.3%)
3. fungal amylase (112.5 FAU/g flour) hemicel- 2950 480
halase (112 U/kg fiour)
4. fungal amylase (112.5 FAU/kg flour) hemicel- 3000 360
lulase (112 U/kg flour) lipase (1200 U/kg flour)

Claims

1.

A bread improver composition which comprises at least one lipase, at least one hemicellulase and at least one
amylase.

A composition according to claim 1 wherein the lipase is derived from a Rhizopus, Aspergilius, Candida, Penicillium
or Mucor strain.

A composition according to claim 1 or 2 wherein the hemicellulase is derived from an Aspergillus or Trichoderma
strain.

A composition according to any one of the preceding claims wherein the amylase is an a-amylase and preferably
derived from Aspergilius oryzae.

A dough which comprises a composition as claimed in any one of the preceding claims, flour, water and yeast.

A dough according to claim 5 which further comprises shortening, preferably comprises 100 g or less of shortening
per kg of flour and more preferably comprises from 15 to 30 g shortening per kg of flour.

A dough according to any one of claims 5 or 6 which comprises from 25 to 1250 fungal amylase units (FAU) of a-
amylase per kilogram of flour and preferably comprises from 75-250 FAU of a-amylase per kilogram of flour.

A dough according to any one of claims 5 to 7 which comprises from 25 to S00 B-xylanase units of hemicellulase
per kilogram of flour and preferably comprises from 35 to 250 B-xylanase units of hemicellulase per kilogram of flour.

A dough according to any one of the preceding claims which comprises from 450 to 4000 units lipase per kilogram
of flour and preferably comprises from 500 to 2500 units lipase per kilogram of flour.

10. A dough according to any one of the preceding claims which is substantially free of emulsiliers.

11. A process for producing bread which comprises forming a dough as claimed in any one of claims 5 to 10 and baking

the dough.

Patentansproche

1.

Backhiltsmittel, welches mindestens eine Lipase, mindestens eine Hemiceflulase und mindestens eine Amylase
umfasst.

Mittel nach Anspruch 1, in welchem die Lipase von einem Rhizopus-, Aspergillus-, Candida-, Penicilfium- oder
Mucor-Stamm abgeleitet ist.
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Mittel nach Anspruch 1 oder 2, in welchem die Hemicellulase von einem Aspergillus- oder Trichoderma-Stamm
abgeleitet ist.

Mittel nach einem der vorhergehenden Anspriche, in welchemdie Amylase eine a-Amylase und vorzugsweise von
Aspergillus oryzae abgeleitet ist.

Teig, welcher Meh!, Wasser, Hefe und ein Mitte! nach einem der vorhergehenden Anspriche umtasst.

Teig nach Anspruch 5, welcher ausserdem einen Fettstoff, vorzugsweise 100 g Fett oder weniger per kg Mehl und
noch bevorzugter 15 bis 30 g Fett per kg Meh! enthalt.

Teig nach einem der Anspriche 5 und 6, welcher 25 bis 1250 Pilzamylase-Einheiten (PAE) der a-Amylase per kg
Meh! und vorzugsweise 75 bis 250 PAE der a-Amylase per kg Mehl enthalt.

Teig nach einem der Anspriiche 5 bis 7, welcher 25 bis 500 B-Xylanase-Einheiten der Hemicellulase per kg Mehl
und vorzugsweise 35 bis 250 p-Xylanase-Einheiten der Hemicellulase per kg Meh enthaht.

Teig nach einem der vorhergehenden Anspriiche, welcher 450 bis 4000 Lipase-Einheiten per kg Mehl und vorzugs-
weise 500 bis 2500 Lipase-Einheiten per kg Mehl enthalt.

Teig nach einem der vorhargehenden Anspriiche, welcher im wesentlichen ven Emulgatoren frei ist.

Verfahren zur Brotherstellung, welches das Herstellen eines Teigs nach einem der Anspriiche 5 bis 10 und das
Backen des Teigs umfasst.

Revendications

1.

9.

Composition d’amélioration du pain, qui comprend au moins une fipase, au moins une hémicellulase et au moins
une amylase.

Composition suivant la revendication 1, dans laquelle la lipase provient d'une souche de Rhizopus, Aspergillus,
Candida, Penicillium ou Mucor.

Composition suivant la revendication 1 ou 2, dans laquelle 'hémicellulase provient d'une souche d'Aspergillus ou
de Trichoderma.

Composition suivant l'une quelconque des revendications précédentes, dans laquelle Famylase est une a-amylase
et provient, de préférence, de Aspergilius oryzae.

Pate qui comprend une composition suivant l'une quelconque des revendications précédentes, de la farine, de leau
etde la levure.

Pate suivant la revendication S, qui comprend, en outre, une matiére grasse, de préférence, 100 g ou moins de
matidre grasse par kg de farine et, avec avantage, de 15 & 30 g de maltiére grasse par kg de farine.

Pate suivant l'une quelconque des revendications 5 ou 6, qui comprend de 25 & 1250 unités amylase fongique
(UAF) d'a-amylase par kg de farine et de préférence, qui comprend de 75 & 250 UAF d'a-amylase par kg de farine.

Pate suivant Fune queiconque des revendications 5 A 7, qui comprend de 25 a 500 unités p-xylanase d'hémicellulase
par kg de farine et de prétérence, qui comprend de 35 & 250 unités p-xylanase d'hémicellulase par kg de farine.

Pate suivant l'une quelconque des revendications précédentes, qui comprend de 450 & 4000 unités lipase par kg
de farine et de préférence, qui comprend de 500 & 2500 unités lipase par kg de farine.

10. Pate suivantl'uns quelconque des revendications précédentes, qui est sensiblemen! exempte d'agents émuisifiants.

1.

Procédé de préparation de pain, qui comprend la formation d'une pite suivant I'une quelconque des revendications
52 10 et la cuisson de la péte.
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